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(57) Abstract: 

PURPOSE: To facilitate design of an optical-electrical 
load feedback loop and to enable high-speed control by 
using bipolar transistors to make circuits integrated in 
a semiconductor laser control apparatus which controls 
so that a monitor signal proportional to the output 
light intensity of a semiconductor laser may be equal to 
an emission command signal. 

CONSTITUTION: An optical-electrical feedback loop I 
amplifies a differential current between an emission 
command signal and a monitor signal by an error current 
amplifier 13 and controls the forward current of a 
semiconductor laser LD. An automatic setting circuit III 
automatically sets the conversion rate of converting the 
emission command signal into the drive current of the 
semiconductor laser LD. A drive circuit II drives the 
semiconductor laser LD so as to attain an optical level 
corresponding to emission command signals 
independently of the optical-electrical load feedback 
loop I. Therefore, the controlled variable of the 
optical-electrical feedback loop decreases to improve 
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U HltCfeW6h9>2;^*Q3, Q4©3l/**« 
«HCfc»J. SirNHfrU— if (LD) WBUTVx*. Z. 

^©0 6 ©«teKtc j: y , m&igim.<D&2>fflfflBmim 
qi oi:LT*>fx©**ash7>y^*fcfliv^wn 

lift fcv \ i: ^ -5 IRH&#%«. 

[0028] BJ7 & ' 3fe * S^tfe!lffig;L'-7 r ©3lfCflfi© 
SQfiM&SVrBTC**. H7li. l22©h7>^**Q 
18, Ql 9©/WTX«SSS:^«&UTV\Sh7>2;x 
#Q16, Ql 7©/<-^«ES:33G2lC|S^T*#SJ:e) 

icLfe^-T-fes. z.e»-|-sz.i:{c«ky, M&t-Ws. 
fMMJb- •7<D*-y°»]/- 7 ic w s D cy>f y 
sbX v ^„ 1 1 £ I o©ifc^£IB!E-e£, ^gpmffitc J: y 
ft • m^M<mwv-zf(Dyi:-yy^-zfZ'Y^ ytf 1 n 
&*j«iSdR«:aefbT?«ssj:^jc«!*. mffivioidu 03 

JCfeWS«WR4 7 h*gfii4 8©ra©«ffiViot*ff5L 

[0 0 2 9] 08 (a) , (b) tt. *|§WCJ:S^ 

12l±5BIT D/ASHftS (1) , 13J4 
^>f>T>^> 14t45BIT D/ASHJW (2) , 
1 5 l/> h^fflmS&, 16S3BIT D/AgQS! 
§S (3) . 17t*Ji3&g& 18liD-F/F (D-7'J 
V-fVU+J-f) » 19«3BIT D/AgQ^g§ 
(4) , 2 0tt^-f 5 >y$g£©&T*&5. ftfe. ^-f 
>T >^ 1 3 Srgtf I SPtiig 1 ©flWS£*jf&bTVV5. 

s. 08icfev^ii^-'S^!Wjt;i/-y^r*{i^ 

ytm^mmzttm-r^>m^^^m^—>f (ld> izm 
mm^mtt^mfov-v (ld> <Dmsmmzm& 
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[oo3o] H9 m&mfpmmm&zj $.>ym 
LxmrnmihrnoiWc^ism^mm-t^ Tc#n-© 

7c*7T : -*D0~D4{c^t)*J^<!£i!lWfc^ 
"r-XZftmSlzn-tLT. 5BIT D/A12t 
5BIT D/A14©ffi;fr£&{£l/'<;WC-f5 0 
TC#n-©i:£tGtt, T0~T3ttitn-^f-h 

fC&oTV^. TCtfO-j^/N-ftcgKbUfctf)*), T 

o#n — /vffcSEffcU D-F/Fis^'JTO* 
- K*»&A** n «/ * S:**Wrt*ttJttUcfc*. IOl 
rST*te3BIT D/Al 9 0>A±te£Tn--i:fcoT 
WC, ifcfrO (D/A (4) ) ttS&t/OKCfcoTV* 
6. tfcT0#D-©t*5BIT D/A12CDHJ* 

v h*i#fc'ttTv^©T?4mi»i/-" if (ld) cwtm* 

-f>T>^»*ffi*LTV\6. £©f$<DS8fcfflS:Ioutl 

[003 1] artCTOtf/vfJCfcofctft. A±7=-#D 
0 ~D 4 ICfrfrifo *J < 9M! * %ftmmz/\ 
-ffcbT, 5BIT D/A12t5BIT D/A 1 

■^CDfiiK l/"OUC*fl£ LfcmSiS I out 2 feftofrfS. * 
b> htfttBiaKl Sttloutfc loutlcD&K&Afcf&fr 
■TS. -*3BI TD/A 1 Btt, «*<BC»/»l/fe« 
*BSm*UT^*. Zl©«8SAi:Bi:S:Jtg?StC«fcy 
ibfSLT, Iggfectcfflftu D-F/F18CDf-^ 
(D) lcA#3*i£. eLhfflJHIB (Titfn-fflJBIHD 
ICfc^T, D-F/F 1 8©aj*(±P-&0T'3B I T 
D/Al 9(C«fc»j3>hn-;i/$tl-5 5B IT D/ 
A 1 4 Wu 3BIT D/A 1 9 ©©{Sffi^tC^fJSL/fc 

&/ W icfc y „ * TJt$Jg|«)J«fiSjg*c &D-F/F1 

[0 0 3 2] 3BIT D/A 1 6©ffl*B# 

Ti^n-©i:^<z>i/^;i/<3Di/20Di/^;Mc?5:y, £ 

feD-F/Fl 8 a®ttAi&tfCJ:»J. 3 B I TD/A 
19<Z)ffi;frO (D/A (4) ) flWfcU 5BIT D 
/A 1 4©m*«SI«Wffcf *. £0>8&fe®Xflaftl* 

Jfel/CHSCT, 5 B I T D/A 1 4 0>ffi;JEd6fbfCj& 

3©*8l*gaSfM-S. T2, T3<D*J5. 

y <f£ TttHttfcttftsS: U D-F/F18 #A#-r- 
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% • m^!(iiS;i/-^?:^LT3K>ja^!©A/D^| 

BIT D/Al 4©7;i/^-;W^-f V7>yi 3 

X. «3W^*CSft6Ufc3tI/<<^/»ca5*#fC5B I 
T D/A14*«f s »»l/— !ffe«W-6©T, 3tt • « 

10 s. 

[0 0 3 3] JULhCDfWKev^TJ*, D-F/F#3B 

i T6D«^-e**3^ b i TRtin<o-e»oT%»jsi 

v\, &M$H!®3gtt0!fc;l3Vvc&, D-F/F fcJBn 
X V ^ U -flMB £^ LT V vhtfAv VDT? D - F / 

»D/ASHJ|»T»a!<i:%»J:V>. *£. 

U^;i/&&£0>UK^T£iHiK'?&&. 5BIT 
20 D/A 1 4 lC«fc U 9ftftffl^?fCjiffl**Wft£¥* 

^&M^*u*#gp®ffiic «fc »j 7;i/^>r-;i/*^bS-&e> 

[0 0 34] HlOti. *aW(CJ:SiNM*:l/— WWW 

hERK 2 2W5^l//<*/&ffll»D/A». 2 3li« 
S6ft0niD»D/Aas. 2 4ttX^HfciillIBk 2 5ttffl 

30 tmmm±wm!j&$k 3 0 ixm£®&. 3ii±s^m 
[0035] aT. mzm^xmttwmi-z. 

-*D0~D4ttU'<;i/2/7hia8l2 1JCA*S*U v 

U 3>ha-;i/ff-§-T0#a-, T6^n-©^#{c 
Idu Xii'r— 9 izfrfrt) y < a - U"^;i/<z>^# ft ffi A 

[0 0 3 6] l//<fl/5/-7MH»2 1 CDflJA^-dtDA 0 
~DA4 tx^-^x L//<;bM-^-VAttSSfefjnW[HlgS©D 
/A8P2 3 i:58^U/<;u^tai&D/ASi52 2 iltCA^J 
S*v*. |i3D/A£%t;:Ai;-r--*DAO~DA4#o 
- b^;i/©i:$g^«gfE i I s t. fe**vf *im*"t 
*. «ttaaina»2 3©ffij!rti^7^^-;bw«« 
«BBa»«>a*T*6VcAK:.j:ya3ea*i6. » 

) 1 6^;i^SmiKD/AaiJ2 2<Dt£,j]Is<D7;Wr- 
50 Mi, !8^l/^;i^ia8&(JD^I«gi^g|J2 97!)^© 
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[0037] wmrnjmta,±m2 1 \*wmmm&D 
/A«B2 8offi*«itioftii«iu imm*\wtti~m 

SiREO«»CJ:y»Jfea*U 4S**U— !f (LD) &«S 
[0 0 3 8] *-f:/7>:72 8li^l/'<*4j*E»D 

/asp 2 3 compass i u-if cwfcffi*©- 

tflinKAASft. IInfci|(ttbT*W*tf h5>5>** 
Q 1 $:lg®1-S3i:{C c k y±£?£#b— !f (LD) 0>KB# 

1f (LD) t7*N^>f*-K (PD) fcT?3t'«ftft 

J!HW/-^3WiiisaanTv»s. *-f>7>:/2 8 

£±y^-f:/#^&4lSJ:3IC>G:oTV**. JEIC ¥ 
*fr I/— ifOlHKm®^- * - Z-fZtzttXD^-* - 

«a»«wwa*iTfey, fiflneoB*wft*L&»$. x 20 

«fc e» ICX5 HftffilHR'VDffl* Vaiffi 

iy—VoHBIbM h 5 > 5? * * fc* h i? > 5? * * ©a: 5 y 
*«8tRffttf 7* h*-f*--K (PD) Offi*S8S5fc 
SWSfrWi* I stwim^ts^t;^* 

[0 0 3 9] ffifftWffi&ffi[Q&&2 01*. 08{Cj3V>TjS 
$*l£#U>H&ffilIlB&l 5£3B IT D/A16t 30 

Jttnaii 7j6i«***itv\s. tzmzm>DFo, DF1 

limSf£iS^ES&2 6{CtU*atlS„ x^-&ffi[I!&2 4 . 
LT^fc»#K:ERRORfl»«:ffi;tr*S. «S!SI8^IhI 

g&2 6mffl9mk&\m2 s^dfo, dfu 

S^U, 3BEE»3 0Jc:j:»jaB6atlfe*>f5>yT 
1, T3, T5(Cf5UTDF0, D F 1 ©■?-* 
;b K L, KSftfcf*- * tCfS LT®Ste&HgIIli&D 

/AgP2 2©7;i/7.^-;i/«:IS3£1-«)m^VcA&ffi^1- 
£. T5©#-f3>yffl7 s -#fcrt--/l/KL-fc 40 

ft. § >yfl»T 6 & 1/^2/7 MBB2 1 tCffi^j 

[0 0 4 0] #6^6 i/^;u£/£lil2&gmmSk£j£3P 2 9 » 

>f >7>^2 8<B^>n>hD-;Wt-5tVcci:$lbfcU 
^;i/£#cEIli&D/Agp 2 2 ©7;i/*>!r-;H85£®SS I r 
1 5:511*a-B:Tffi^7l-S. Vgont«EEK J: U 4V > 
n > h o - ;Hi* Voci: WSfcZlcf&ft U^l/SuM&D 
/ASP 2 2©:7;b*^-;i/fct8£T*£S<i:-i>lc&oT^ 
*. «Ea»3 0ttTC«^CLfe^oT-jB9iaBltl 50 
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T^-hWBffc-TSTO, Tl, T3, T5$rffi^Ji- 

8, ®sfc&tssra&ffl;fri$2 7£4^^ 
y urns * e» icaeaa *vt v 

[0041] H1H*. h[9IS©ffittBre% 
»J. TO#n-©fcfcD0~D4#A*S4'l*»&yUr 
y^<0/WT^«lW<Ofcfe»J, DA0~DA4l*§£$!| 

BB©A*»*»&«ft&siaa». aawifttc:*^*^ 

j!pfc>yfc<DA0~DA4l*D-lCfcS. El 21*. 56 

*u<n^«E»D/Aapo««H*e»y, xtmmi 

*«*M&«JfeLTV**. 

[0 0 4 2] HI 3 I*, «gSSn3SIlffi&D/ASP<Z>«|fig® 
T*&£. S7^*Q7 0, Q7 lliUl&X-fy^T* 
fey, h^>^;**Q72, Q73, h5y&X*Q7 
4, Q7 5, h^>^X^Q7 6, Q7 7, h5>2>X 
*Q7 8, Q 7 9%,RW»Cia»*-f 
^jtQ8 OflDIMXfcl ilfSi:, Q8 1{*2, Q8 
21*4. Q83l*8, Q84l*l 6hV^BB$Ucfco"C 
V*S„ -tftto-fe, ffiftR8 0KlSKtl«ttEE&Ii£L. 
MR?&. &&tR8 1ICttUiSm&l2. ^5iR8 2tCdg 
*lS«5SS:l3. «a5tR8 3{CSfy-lS«SfE*:l4> ^5iR 
8 4tC^SS8!55:l5i:Lfc^-lC, I 2 =2Ii, I 3 
= 4Ii, I4-8I1, 15=1 6 Ii©BBflW«y3i 
o„ DAO^n-fflUlt «S6Io^h9>y^*Q7 
licggtv -5-©^S^i: L"C «ftli*%lx*. 
DAl^n-O^lt h9>^«Q7 3ICffiftIo^ 

m?^jx>f *> * ztmttz z. h \z «k y ftmssbm 

[0043] H 1 4 tt, X^-^ffiIUSS(7)fi|fig|aT*fe 

S*flCR8 5JCJ:*«EEVcc®«EEBTCJ:y. a 
j*fCB*f|it?t««E*<»4f fi. Ver=Vcc 
-V B ilLfe#^{C, b*{CliV B ©«JEA^-rs„ r 
©b/SW>mffiVBi:«EVRifcit»L, Vri>V B T-&*V 

[ 0 0 4 4 ] h 1 5 \t, ®mwmk&mm<DmimT'& 

*. ViioN«*«:^H«fJ^BBER S 0 R S 1 K J: y 
U ^<*l/-if©^ifC*ff£:LT^ffiJtS:ia^T'$S 
«fc-5tC«;-3TV*S 0 S^#^^/\'t/^>XlC«ty/\ 
^f;U7^;W-S:i^L T0O/W(Z)W, TO 

#n - jca!o-c*» & t 6 av w »c«:*ia , rcDBjm3»H-d' 

A < 1-5 i i: Sr^Jffl LT, ?m%i*m^tfm^ W<Mfl 
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LTv^. z:cDJ:-Mcf 53i:tc«fcy, mmttmsx'til 

[0 0 4 5] 01 614, mSS12^lEl^<Z)«fig0T-fe-2). 
0#© I fflJli, 0 8 tCfcttS D - F/ F 1 8 a iZftlfc 
U II8M4, 08lCfctt&l 8 c, III«S14, 08tCfc 
tt5 1 8 b , IVSP14, 08{CfeM53BIT D/A^ 

i 9»c#-»*ft6LTv^*. 01 71*. wmsmm 
D/A»KU3v*Twe»*i&«« i o&*#iibfc%;©*<0 

*©&f^ffl©«S£i:bTS!aT,S. io 
[0 0 4 6] 01814, *-4>T2s7a>ffimX'&Z>. 

14, ^•m^ta!iffia;i/-^ , {4i&^±i^tPKfi§{c«:oT^ 
s. z.<a&mzjzv iin©A*aw>«flaiffiiTU ttrs 

Zl©fc«?)ICtCj3V>Tt47^^7 , ^^ , -tS. £ft 

zm<t-to. 01 8ic^v^T»iiin©«flai«T*«y-ri? 20 

tc h9>S?^4r ©^-^mEfcffifn-tSfi&JerRctefc 

[0 04 7] 019 (a) , (b) 14, Wtls'Vl&J& 
EISS^mmSt^^©«lfiR0T'fe-&„ 019{C£v>T« 

©x3y*Mtffcft«— ^C7fcS<ke>tC^oTV\5„ 3©«fc 

5. ^tv r oymm*$£Xz> z.h\z&. y, $&ytf|-4HI 30 
#©7;i/;*>r-;i/hft • ttftftM&i/-'?©*-^:';!/ 
-^©^fs/jW^bTJEfM"*. *-zf>)i-7o 

T, jgfitVR 1 fclWrt-SfclSlCU: W<;i/S/7 hHft© 

NS? •£> i: a Ktat • «i5JlflBSfl/- y©££f£©«L6 

Jb-7>f 4 1 hfcSMiffiRfciliat «fc 40 
»J%»(6< 3*T,£*Wtftf© 

yttfeLTH* (§H$|B&Cl4yU ISM 
flST^X-f t-?Z Z UZ <fc yKSIl/TV \ 

•5) . 

[004 8] * fc, ^mSSSil V R 1 *Vf\S &{!©«££ 

^47;l/^>!r-;l/^S/^^c^cs«i:e>^c^:oTv^s„ 

Hl©IMHBW!K:fiV^TJ*^feJ:^tC ^-f>T>^"© 
4>V >©JEfbtt i oKKJtMUTSEffrrs©T. 
^«©7^^r-/U|lte««»CHs«ILT«fci-6WlE 50 
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lCfc5<fce>fcVGc£3y£LTlr*5. fiU 01©«^i: 

©aw*. *4>Tyzf<DW£''wma&&>£^ 

> * ©xs v zmK<D%&\z jn y 0 1 ©#^h-fti 

TV^S. Z.*l£|&£-f£fc*!>lCTRl i:TR2<Dl5>y 

#©7^^r-;uBttttft2: * -f >T>^©^T h 9 > 

[0 0 4 9] ST, ^S8SBtVRllCj:yttiganfe« 
ttl*. h^>^^TR9lC^n, &h9>&X9T 
R9©nl/^^^Kl4^T2/5>i?X*TR3, TR4 

£:lc#ifct£. 3©#Sfcfctt4TR5i:TR6©h5:/^ 

X*<D#W£HmVX'2b*). TR 5, TR6©8-fc£tt; 
14, W»A*«EVco(irK*yTR7©W6S:aBfr* 

ittcjrytttt&n*. ^©j:e>icLT^sPA^mffiic 

>W*«SKCKJ£TS*J:3icu £*UCJ:y4mW*l/ 
— !T©lfi}fe3fc*©«^fcVRl©|«Hft. #f§9!©¥ 

[0050] 02014, mmmv>mfmx'&z>. 0^ 

©I»Tfh5>2?X# ©fti#i5f -i * > y©t>"f 3^«dBtt 
"rtsbfc, aS©fg^S:IlSl$©RC^ 
RT»H9CjaW3B^fB5At 1 1 ISP© R 

C^KT*09 {C^-filM^fSA 1 2 $ 6> (CIV 

gp©Rci$sa8re0 9 tcs%+aBWB a 1 3*mz. 0 

2 111 Sm«E^mii!&©«raT'feS„ 04>©ISP 
© a jftffl«E38«5gjeUfc«Ei:aiS J: ^ tCIUBS^Sti 
TV\S„ IIg|5l4^l/>h5 5-IlIFST*SahVcsp$:?g^ 
-fS. III»t>RHWC*l/>H5 5-Eil"T?«ffi 

VcsiS:5fi^-tS. «EV R t4, V^>V7s9<D^<-7,\Z 

w&tfmuznztii^ v *m&mcfeiztez> & e> \zm 
^s?***-* • ^ «ia©i£#i4©am&!^v 

[0 0 5 1] 

dttAN J6U:©BW!*&9!&^3a:J:i»C *|g^{C«fcS 
i:, #T©J:d 

( 1 ) 1 fc*ftB-r*«» ; I/— If © 

mz&m-ttt-* -m^£$mn*<n^£ti^L < & 
* «fc e> (ctfjfs^tt is-v<nmj3$mfc*w®-tz>!m 
itis— ^mmmiz^x, m&mtn^m^ttiffi* 
-z-m^h *wmmmm\z «t y*ti(iUT 
t^if^^b-^©ttifaiiii^isim^&ft«^ii-s^ • 
^!Wia;i/-yt, ttri5^®sfy#iiSS©itFiai§^i^ 

■9©SCffcKl6i;feffi*««©»ti:&««ai-«* b> h 

^ffiHB&t, ^1©D/A3^il, MB*U>h^ffi 
EBS©ffi±i:t&ia^ 1 ©D/Ag^lS©ffi^i: ftJtHW- 
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^D/A^M7fce>s&2©D/AgE&gs£, mm 

2OD/A3^0)ffi^lc«k USl^-rsm&nJHlIB&i: 

m^t=. i cftcj:** ■ w&i3m&\<-7(Dm$ttm 

(2) M*«2tcMfS1-S^;*U'>h^ffiIilt&S:A 

( 3 ) 3*$$ 3 ic*ff5-r s^j* ; at i <mmzm 

A. f8ft*i^#©£/J^%T£MT*&y, t»BB»ffi 

(4 ) K&i&t&im * uy h^mtaB&fe^ 

( 5 ) flf$£ 5 l«t £a&JH ; jftftg 1 CD^tCjn 
*H^-:/©IWbWfi»»cfcy, fro, ffi&&ffimi;tfHr 

( 6 ) 6 (c^ffs-rs^ ; mmMS&Dmmimo 30 

Lfc©T*. £ymft#OT#9&rc£S. 

( 7 ) 3t$£ 7 lc*ftE;-f ; * \yy b&mm&*/\ 
y h%fey©aBffra&/vr/*X74;i/*-©H&££!tJ: 

( 8 ) »*^8 \z$fifrt&9b!lk ; ft#9 1 ©ftAUcAi 
©*ffifc*ij^*£fc»cj:yil86*B£KS»U 40 

bfc«fc£WJWta-tt*A#»i:, l h 7 
. y jMtEEfe&Jffa©/*? h^> 

a-tt. KS& 2 ©^7 h 5 > 27* * © u U * * «iftlC.fcbM 
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(9 ) mxms \znm-tzim % • m&ssg&K-? 
fefl-ur, m$tf*m^e>mtizfctfc!mftis-y<D 

T\ m&M.l<?>mklZtoZ-T. .fcysftfcUfcfl&fljAttf* 

(1 0) ffcftgi 0 ic*»6-r*«* ; % • ttftftfflBM/ 
-^fcrt-LT, $§ft*l^#©^fcic/££k¥$ttl/- 
■lfroJK3?r^JSSKS:A/D^-tSA/D^a5!&$:*-t- 
5©T\ W*aR3©aM«Cina.T, J:y3SEJetfc3%fflA 

(i i) imu i caus-rca* ; yt ■ m^mmwi 

s©t% mmsommzmz-x, jtysejei/fc^* 

(12) st^gc 1 2 ; ft • wa&<)mjv 

-zf^ithx. mmttE^<D$zmzfc£ti!m»v- 

S©T\ lt^8©»flWcin*.T. .fcySeftbfcflMB* 

DB 1 3 2fsl6^ic j: l/— ywwtattcMv * & 

#tfi&0-t*3&S. 

[023 Baiicigftufc«-«»<Miiii^-^©iai^ 
ca 3 3 bi 2 ©/ w 7 xwj£&&m&<ommx& 

[ES4 3 3fe • «ft*«»i/-y©tt©«!fi«*avr H 

[053 04 7X«EE^»SOD^0T*fe 

[063 * • -S^!(ii§;u- ^©JE»c*fi©H86«S:a% 
■T0T?*>S. 

[073 ft • S^iffliS;!/- y©5S»-«©Safi«&a% 
■T0T*feS„ 

[083 ^mmz^^m^-^mmm^^-t 

0T*3d5„ 

[093 H8©*>f>5^ir-hfea%rBrT*»*. 
[0103 #$8(81C J:S^<* b-ifWHI5!&©ftfi© 

[0113 U"<;i/2/7 hiaiSo^ifiaaT-fes., 

[01 23 l8ftl/^;i/^SlHlg&D/AS|$©^g0T*fe 

[01 33 «»AiiftD/A«0mt^ft&. 

[0143 x 5 -^migg&©«|fiK0T-S) -5 „ 
[01 53 «UW®Sf^ffiIS8&©«l^0T*fe-5o 

[0i 63 wm&tBmnmmx'&z, 



19 

[®2o] wmmmmx'&z. 
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[021] m±m&&jm®<Dmfm-C'&z>. 




[03] 




(12) 
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[02] 




(15) 
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[07] 



VM 




[08] 
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